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0 Apparatus of metal organic chemical vapor deposition for growing epitaxial layer of compound 
semiconductor. 



A transfer chamber (11) is provided between 
lOMOCVD reaction chamber (13) and load lock cham- 
»-ber (12), connected to each said chambers (12, 13) 
through an opening (12d, 13d) for each, for prevent- 
Oing the reaction chamber (13) from the invasion of 
Olforeign gases, which may oxydize metals of 
qMOCVD. The load lock chamber (12) can be evacu- 
ated or filled with an In rt gas, and has a door (12a) 
lyto the outside for bringing semiconductor wafers 
(37) in or out. Th transfer chamber (1 1) is provided 
wHh a gas inlet (11a) and a gas outlet (lib), through 



each of them an inert gas is always fed and drained 
for circulation, and also provided with a transfer 
mechanism therein for transferring wafers (37) be- 
tween the k)a d kx:k chamber (12) and the reaction 
chamber (13). Wafers (37) are placed on a susceptor 
(17) connected to a lid (15). which is driven by the 
transfer mechanism. A liner tube (14) for protecting 
the Inner surface of the reaction chamber (13) from 
undesirable contamination caused by MOCVD reac- 
tion may be provided detachably attached to the lid - 
(15) to enctose the wafer (37). Each opening (I2d. 
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13d) may be provided with shutter means (12f, 13f) 
for sealing each opening .(12d, 13d) while not iaeing 
sealed by the lid (15). Oxygen or water vapor un- 
desirably introduced are washed away by the flow of 
inert gas in the transfer chamber (11) on the way to 
the reaction chamber (13). 
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APPARATUS OF METAL ORQANIC CHEMICAL VAPOR DEPOSmON FOR QROWINQ EPITAXIAL LAYER OF 

COMPOUND SEMICONDUCTOR 



BACKGROUND OF THE INVENTION 



RELD OF THE INVENTION 

The present invention relates to an impnave- 
ment of an apparatus for Metal Organic Chemical 
Vapor Deposition (hereinafter abbreviated to 
MOCVD) for epitaxial growth of compound semi- 
conductor wafers. More particularfy. the present 
invention relates to a MOCVD apparatus which is 
protected from invasion of undesirable foreign gas- 
es. 

Description of the Related Art 

In general, an epitaxial growth method for 
gtof^ng a semiconductor crystal layer on a semh 
corKjuctor wafer is widely used as a basic technol- 
ogy in semiconductor devices fabrication. 

There are three maior classifications of the 
methods for epitaxial growth. These are Chemical 
Vapor Deposition (abbreviated to CVO), Liquid 
Phase Epitaxy (abbreviated to LPE) and Physical 
Vapor Deposition (abbreviated to PVD). Further, 
among the methods of above-described CVD, there 
is a method called MOCVD which uses a metaJ 
organic gas, such as TMA (Tri-Methyl-Alumlnum) 
or TMG (Tri-Metiiyl-Gallium). In such MOCVD 
method, the metal organic gas, as a source of the 
metal. Is pyroiyzed to supply metal atoms for cry- 
stal growtii. 

MOCVD Is particularly usefui for fal)ricating a 
compound semiconductor of lll-V or II-VI group, 
such as AIQaAs (Aiumlnum-Gallium-Arsenide). 
MOCVD is effectual for growing a very tiiin crystal 
layer, a multi-layer stnjcture, or a polyatomic mixed 
crystal under precise control of contents and it is 
useful for mass production of the compound semi- 
conductors. TTius. MOCVD has been becoming 
more important metiiod in semiconductor Industry 
than before. 

However, tiie epitaxial layer grown in the 
MOCVD Is susceptibly influenced by tiie contents 
of the gases in which tiie epitaxial growth is per? 
formed. Particulariy, aluminum is most susceptible 
to be oxidized, being followed by antimony, indium 
and gallium in order. So, foreign gas containing, for 
example, oxygen or water vapor oxidize ttie metals 
of the epitaxy to worsen the purity of tiie epitaxial 
layer. Thus, the foreign gas invasion Into the reac- 
tion chamber results In deterioration of the char- 



acteristics of the fabricated devices. Therefore, 
special efforts have been made to protect the reac* 
tion chamt)er from the Invasion of undesirable for- 
eign gases of the outside. 
6 Among these efforts to prevent foreign gas 
Invasion, following two major metfiods have been 
applied to MOCVD apparatus, one is using a 
nitrogen-gas-fiiled loading chamber, another is us- 
ing a load lock chamber, for loading as well as 

70 unloading the semiconductor wafers into tiie reac- 
tion chamber. 

An apparatus for tiie above-described first 
method using a nitrogen gas chamber is - 
schematically illustrated in FIG. 1. The loading pro- 

76 cess of semiconductor wafer 37 into the reaction 
chamber 32 is as follows. The door 31c of the 
nitrogen gas chamber 31 is opened to input a 
semiconductor wafer from tiie open air area • 
(refen^ to hereinafter as outside) into the nitrogen 

20 gas chamber 31 and place It on tiie susceptor 33. 
At tills time, the susceptor 33 is positioned at tiie 
place shown by dotted lines In tiie nitrogen gas 
chamber 31. The door 31c is closed. An inert gas, 
for example, a clean purified nitrogen gas Is always 

25 fed from a gas inlet 31a into ttie nitrogen gas 
chamber 31 and drained tiirough a gas outiet 31b. 
The flow of this nitrogen gas purges undesirable 
foreign gases, which have been undesirably Intro- 
duced into the nitrogen chamber 31 from ttie out- 

30 side togettier witti ttie wafers 37 and tods when 
ttiey were Inputted ttierein, and still staying ttiere. 
The wafer 37 and its susceptor 33 are pushed into 
ttie reaction chamber 32 by a connecting rod 36, 
The lid 35 to which tiie connecting rod 36 is 

36 connected seals an opening between ttie reaction 
chamber 32 and ttie nitrogen chamber 31 to com- 
plete ttie procedure of loading ttie wafer. Into ttie 
reaction chamber 32. gases for reaction of MOCVD 
are fed from a gas inlet 32a and drained tiirough a 

40 gas outiet 32b, while ttie wafer 37 togettier wftti ttie 
susceptor 33 are heated by a heating means, for 
example a radio frequency coil, (not shown in tfie 
figure) provided outside ttie reaction chamber 32. 
Thus, ttie MOCVD is perfomied. The procedure for 

4s unloading ttie wafer from tfie reaction chamber 32 
Is tiie reverse of above-described loading proce- 
dure. 

Though foreign gases in ttie nitrogen gas 
chamber 31 have been purged to some degree by 
so above-described nitrogen gas flow, ttiere still may 
remain ^me foreign gases and may invade ttie 
reaction chamber 32, resulting in contamination of 
epitaxial layer of ttie wafer 37, i.e. oxidization of ttie 
metals ttierein. 
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In the second method, the load lock chamber 
is used as an altemative to the nitrogen gas cham- 
ber 31 for foreign , gas protection. This load lock 
chamber is not shown by figure, but is similar to 
the nitrogen gas chamber 31 and provided in place 
of it. The load lock chamber containing wafers 37 
inputted therein is evacuated to remove the gases 
therein before the wafer is loaded into the reaction 
chamber 32. This method is more effective to 
reduce foreign gas Invasion into the reaction cham- 
ber 32 than the nitrogen gas chamber method, 
however, there still remain foreign gases which are 
adsorbed on the wafers, the tools or the walls of 
the load lock chamber and may then invade the 
reaction chamber. 

If perfect removal of these remaining foreign 
gases is attempted, the load lock chamber must be 
evacuated in much higher vacuum or baked up to 
an elevated temperature, requiring more operation 
time and more sophisticated apparatus. Thus, qua!- 
ity of the semiconductor product in the prior art is 
not satisfactory even though the efficiency of the 
production is satisfactory. 

Therefore, there still exists a need for a method 
providing more perfect protection of the reaction 
chamber from foreign gas invasion while consis- 
tently keeping efficient production. 

SUMMARY OF THE INVENTION 

It is a general object of the present invention to 
provide means for loading semiconductor wafers 
into the MOCVD reaction chamber in order to per- 
fectly prevent an invasion of undesirable foreign 
gases into the reaction chamber from the outside. 

It is further object of the invention to provide an 
efficient mass production apparatus to acquire a 
semiconductor device of high purity epitaxial layer 
of AIGaAs etc.. 

The present invention provides an additional 
chamber, namely a transfer chamber, between a 
load lock chamber and a reaction chamber of con- 
ventional MOCVD apparatus. Via the transfer 
chamber, a semiconductor wafer is loaded from the 
load lock chamber into the reaction chamber. 

The transfer chamber is always fed and filled 
with a inert gas supplied from a gas iniet and 
drained through a gas outlet, and is never exposed 
to the gases of the outside. So, the atmosphere 
inside the transfer chamber is kept much cleaner 
than that of the conventional nitrogen gas chamber 
or load lock chamber. This flow of the inert gas 
washes away the adsorbed undesirable foreign 
gases on the wafers or tools, while they are trans- 
ferred through the transfer chamber from the load 
lock chamber into the reaction chamber. The trans- 
fer chamber is provided with transfer means, which 
inserts or pulls'* out the wafer and its supporting 



means into or from the load lock chamber or the 
reaction chamber, and transfers them between the 
toad lock chamber and the reaction chamber. In 
order to achieve better isolation of adjacent cham* 

5 bers, there may be provided first shutter means for 
sealing the first opening between the transfer 
chamber and the load lock chamber, and/or second 
shutter means for sealing the second opening be- 
tween the transfer chamber and the reaction cham- 

10 ber, while the respective opening is not sealed by 
the lid. 

To start loading wafers Into the reaction cham- 
ber, wafers are inputted from the outside into the 
load lock chamber through a door on a wall of the 

75 load lock chamber, and placed on a susceptor, a 
member of the supporting means. The door is 
closed and another opening leading to the transfer 
chamber is sealed by the lid. The load lock cham- 
ber is evacuated and filled with an inert gas there- 

20 after. The wafer supported by the lid is pulled out 
into the transfer chamber. 

By doing so, undesirable foreign gases remain- 
ing in the load lock chamber are not introduced 
into the reaction chamber together with ttie wafers 

25 or tools, because they were once evacuated in the 
load lock chamber and additionally, the foreign 
gases still remaining adsorbed on the wafers or 
tools are washed away by the fresh inert gas 
flowing In the transfer chamber. Thus, aluminum, 

30 for example, very susceptive to oxidization, in the 
grown epitaxial layer is protected from undesirable 
Invasion of foreign gases, such as oxygen, which 
may oxidize the aluminum. This protection results 
in high quality devices made of high purity com- 

35 pound semiconductor of lll-V or ll-VI group, such 
as AIQaAs. 

A nner tube may be provided surrounding the 
susceptor and the wafer thereon, to protect the 
inner surface of the reaction chamber from un- 

40 desirable deposition of materials caused by 
MOCVD reaction. The liner tube Is detachably at- 
tached to the lid at an end of the tube. Therefore, 
the liner tube is moved together with the lid. The 
liner tube is designed that the top end of the liner 

45 tube reaches the end wall of the reaction chamber 
when the liner tube is completely Inserted into the 
reaction chamber, so that a gas inlet located on 
this end wall can feed the MOCVD reaction gases 
into inside the liner tube. On the liner tube, near 

50 the lid and close to the gas outlet of the reaction 
chamber, there is provided a hole through which 
the fed reaction gases are drained. Thus, most of 
the undesirable MOCVD deposits is made on the 
inner surface of the liner tube, which is easily 

65 replacable In the load lock chamber, resulting in 
also keeping clean atmosphere in the reaction 
chamber. 
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TTte above-mentioned features and advantages 
of the present invention, together with other objects 
and advantages, which will become apparent, will 
be more fully described hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a conven- 
tional apparatus of MOCVD. 

RG. 2 schematically illustrates a plan sectional 
view of MOCVD apparatus according to the present 
invention. 

RG. 3 schematically illustrates a vertical sec- 
tional view of a load lock chamber and a transfer 
chamber of RG. 2. 

DESCRIPTION OF PREFERRED EMBODIMENT 

RG. 2 shows a plan view of an embodiment of 
the MOCVD apparatus, which is composed of a 
transfer chamber 11. a load locI< chamber 12 and a 
reaction chamber 13, and in FIG, 3 there is shown 
a vertical sectional view of the load locit chamber 

12 and the transfer cUamber 11. 

The load iocM chamber 12 has a door 12a at an 
end wall thereof, capable of being opened as well 
as vacuum-sealed. The transfer chamber 11 is air- 
tightty connected to the load lock chamber 12 
through an opening 12d at the other end of the 
toad took chamber 12. and to the reaction chamber 

13 through an opening 13d. Details of the reaction 
chamber 13 will be described later. 

In the transfer chamber 11, there Is provided 
transfer means to transfer the supporting means 
canrying a wafer on it from the toad lock chamber 
12 to the reaction chamber 13 or vice versa. The 
supporting means has the Rd 15, a susceptor 17 on 
whteh the wafer 37 Is placed, a connecting rod 16 
connecling the sesceptor 17 to ttie lid 15. Details of 
the transfer means will be described later. The lid 
15 serves both for vacuum-sealing the opening 12d 
or13d and as a base for holding a susceptor 17 by 
a connecting rod 16. On tt)e lid 15 there Is further 
provided a detachable liner tube 14 sun-ounding 
the wafer 37. fn RG. 2. broken lines show tiie 
supporting means and tiie liner tube 14 which are 
half inserted into the toad lock chamber 12. De- 
scription* about the liner tube 14 will be given later 
in detail. The ottier side of tiie lid 15 Is attached to 
a transfer member 18. An Coring 12e Is provided 
between the lid 15 and tiie wall around the opening 
I2d of ttie ti-ansfer chamber 11, against which tiie 
IkJ 15 is pressed to. provide a vacuum-sealing. 
When ttie door 12a is open, the opening 12d has 
been sealed by tiie ild 15 so tiiat foreign gases 
from tiie open air area can not Invade tiie transfer 
chamber 11, and tiie susceptor 17 is in a position 



ready to receive a wafer 37 ttiereon. Through tiie 
opened door 12a, wafers are inputted from tiie 
outside onto tiie susceptor 17. or outputted tiiere- 
from. 

5 The toad lock chamber 12 has a gas inlet 12b 
and a gas outiet 21. After wafers 17 are Inputted 
tiirough tiie opened door 12a and placed on tiie 
susceptor 17. tiie door I2a is ctosed and a vacuum 
pump 22 evacuates tiie load lock chamber 12 

70 tiirough tiie gas outiet 21 down to neariy 10-» Torr. 
ttius undesirable foreign gases ttierein are mostiy 
removed. Next, tiie toad lock chamber 12 is fed 
and filted wrtti a pure ctean nitrogen from an inert 
gas source (not shown in tiie figure) tiirough tfie 

75 gas Inlet 12b up to approximately one atmospfieric 
pressure. The load took chamber 12 is opened 
when tiie Ikj 15 is pulled by a transfer means 18 
along tiie arrow mark 1 into the transfer chamber 
11. 

20 In the transfer chamber 11 is always flowing a 
pure nitrogen gas having approximately one at- 
mospheric pressure fed from gas inlets 11a and 
drained from gas outtots lib, tiius tiie inside of tiie 
transfer chamber is never exposed to the undesira- 

25 ble gases of tiie outside. The supporting means 
carrying tiie wafers ttiereon is pulled out. The dot- 
ted lines in Rg. 2 illustrate tiie lid 15 and tiie liner 
tube 14 now moving toward tiie fransfer chamt>er, 
but tiie relationship of tfie lid 15 shown by tiie 

30 dotted lines to tfie transfer means is omitted for the 
sake of simplicity. 

As shown in Rg. 2 and 3, tfie transfer means 
Includes a pair of rails 19a parallel to tfie axes of 
tiie reaction chamber 13 and tfie toad kxk cham- 

36 ber 12: anotiier pair of rails 19b orthogonal to tiie 
first pair of tiie rails 19a; two lead screws 19c and 
19d each parallel to tfie each pair of tfie rails iga 
and 19b respectively; said (first) t^nsfer member 
18 which bokis tfie lid 15 and is held by a second 

40 transfer member 20a (Fig. 3). said second transfer 
member 2Ga being slidabte on tfie rails 19a driven 
by tfie turning lead screw 19c; and a ttiird ti^sfer 
member 20b which hoWs tfie rails 19a and tiie lead 
screw 19c at their botii ends respectively and Is 

46 slidable on tfie rails 19b driven by tfie turning lead 
screw 19d. Second and tfiird transfer members 20a 
and 20b have nut means (nut means not shown in 
tiie figures) for engaging witfi respective toad screw 
19c and 19d. Motors for turning tfie saews 19a 

60 and 19d respectively are also included in tiie trans- 
fer means but not shown in the figures. 

The tiilrd transfer member 20b canrying rails 
19a. ttie lead screw 19c, tfie second tiwsfer mem- 
ber 20a, tfie supporting means, liner tube 14 and 

55 wafers 17 is moved sliding on ttie second rails 19b 
driven by tfie lead screw 19d atong tfie anrow mark 
II towand tfie front of tfie opening 13d of tfie reac- 
tion chamber 13. The wafers 37 togetiier witii the 
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liner tube 14 are inserted into the reaction chamber 
13 driven by the turning lead screw 19c sliding on 
the rails 19a along the arrow maxk III until the lid 15 
seals the opening 13d of the reaction chamber 13. 
An 0-ring 13e is provided between the lid 15 and 
the wall of the reaction chamber 13 around the 
opening 13d to keep sealing. 

Until the opening 13d is sealed by the lid 15. 
the inert gas in the reaction chamber 13 is .kept 
flowing Into the transfer chamber 11, for preventing 
a gas flow into the reaction chamber 13 from the 
transfer chamber 11 whose contents gases are not 
fully pure and clean compared with those of the 
reaction chamber 13. 

Reaction chamber 13 is made of a quartz tube 
having an inner diameter a little larger than the 
outer diameter of the liner tube 14, and provided 
with a gas inlet 13b on the end wall and a gas 
outlet 13c near the opening 13d. 

The liner tube 14, also made of quartz, is 
provided in order to protect the inner surface of the 
reaction chamber 13 from undesirable deposition of 
materials produced by the MOCVD reaction. Be- 
cause, even though the contents ratio of the 
MOCVO reaction gases is controlled precisely, it is 
varied by those unexpected deposition existing 
within the reaction chamber 13 causing uncontrolla- 
ble effects on the characteristics of the grown 
epitaxial layer. Therefore, the inside of the reaction 
chamber must be cleaned up very often. However, 
because of the structure of the reaction chamber 

13 that has the transfer chamber 11 in front of its 
entrance opening 13d, the cleaning operation is 
difficult. So, this liner tube 14 is additionally pro- 
vidd within the reaction chamber 13 for shielding 
the deposition onto the reaction chamber. One end 
14' of the liner tube 14 reaches an end wall 13' of 
the reaction chamber 14. On this end wall 13* said 
gas inlet 13b is located, such that the fed gas 
therefrom can smoothly enter inside the liner tube 
14. And also, near another end of the liner tube 14 
connected to the lid 15 a hole 13g is provided on 
the tube 14 in front of the gas outlet 13c of the 
reaction chamber 13. such that the fed I^OCVD 
reaction gases can flow through the liner tube 14. 
The gap between the outer surface of the liner tube 

14 and the inner surface of the reaction chamber 
13 is the narrower the better, so that the reaction 
gas can not easily flow through this gap easily. 
Because the MOCVD reaction gas In the gap may 
be pyrolized to deposit on the inner surface of the 
reaction chamber. Thus, the inner surface of the 
reaction chamber 14 is protected from undesirable 
d position of semiconductor materials. Moreover, 
the liner tube 14 is detachably attached to the lid 

15 at an end of the tube 14 by mounting means - 
(not shown in the figures), and can be replaced 



with a clean washed liner tube very easily through 
the door 12a of the load lock chamber 12. As the 
result, the maintenance of the reaction chamber 
becomes easy. 

5 After the opening 13d is sealed, the MOCVD 
process in the reaction chamber 13 is performed 
tike a similar manner to the conventional one. For 
tiie preparation cycle of the MOCVD reaction, a 
clean purified nitrogen gas is fed from the nitrogen 

70 gas source (not shown in the figure) through the 
gas inlet 13b into tiie reaction chamber 13, and 
drained tiirough tiie gas outiet 13c. The fed nitro- 
gen gas is switched to a purified clean hydrogen 
gas fed from a hydrogen gas source (not shown in 

75 tite figure). This hydrogen gas serves as a canler 
gas of the MOCVD source gas (reaction gas). In 
addition to the hydrogen gas, arsine gas (AslH,), a 
source of arsenic, is fed from an arsine gas source 
(not shown in the figure) through tiie same gas inlet 

20 13b. The susceptor 17 and tiie wafers 37 are 
heated by the radio frequency coil 13a up to spe- 
cific reaction temperature, such as 700-800*C. 
Specific gas of MOCVD. a source of metal atom, 
for example. TMA or TMG is further additionally 

25 fed from each source (not shown in the figure) 
tiirough tiie same gas inlet 13b. The fiow of tiiese 
gases are precisely controlled by mass flow con- 
trollers (not shown In tiie figure). These fed gases 
are pyrolyzed by tiie heat of tiie wafers 37 and 

30 susceptor 17 to supply metal atoms to the wafers, 
to grow an epitaxial crystal layer of compound 
semiconductor on the wafers. 

After tiie process of tiie epitaxial growtti is 
completed, the temperature of tiie wafers Is lower- 

35 ed down to about 300''G. Supply of the arsine gas 
is still continued until the temperature falls down to 
tiiis value, so tiiat the arsenic already been com- 
pound in the crystal may not go out again. The 
arsine gas in the reaction chamber 13 is replaced 

40 by a clean purified hydrogen gas fed therein. Then, 
tiie fed hydrogen gas Is switched to purified nitro- 
gen gas. 

The liner tube 14. tiie supporting means cany- 
ing the wafer thereon are pulled out of the reaction 

46 chamber 13 into the transfer chamber 11 by tiie 
transfer means, tfius returned back into tiie load 
lock chamber 12 driven by tiie transfer means 
along tiie rails 19b and 19a. The opening 12d of 
tiie load kxM chamber 12 is sealed by the lid 15 

50 again. The load lock chamber 12 is evacuated by 
the vacuum pump 22 tiirough gas outiet 21, so ttiat 
gases of MOCVD absorbed or adsori>ed by the 
susceptor 17 are removed. After this evacuation, 
tiie load kK:k chamber 12 is filled witii nitrogen gas. 

55 tiien tiie door 12a is opened to output tiie wafers 
37. Like a manner described above, one cycle of 
MOCVD process on a wafer is completed. 
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Four gas inlets 11a are provided at each comer 
near or on the wall to which the reaction chamber 
13 and the load lock chamber 12 are connected. 
Four gas outlets lib are provided at each comer 
near or on the wail of the opposite side to the gas 5 
inlets 11a- This layout of the gas inlets and gas 
outlets generates a flow of gas flowing from the 
reaction chamber side toward the opposite side In 
the transfer chamber 11. The gas flow of this 
direction, in cooperation with the gas flow coming to 
out of the reaction chamber 13 prevents a gas flow 
flowing from the transfer chamber into the reaction 
chamber 13. thus preventing the foreign gas inva- 
sion Into the reaction chamber 13. 

In order to keep better isolation between the is 
adjacent chambers, shutter means 12f for sealing 
the opening 12d of the \oad lock chamber 12 and 
another shutter means 13f for sealing the opening 
13d of the reaction chamber 13 may be provided in 
the transfer chamber 11, as iiiustrated by dotted 20 
lines in the FIG. 2. These shutters means are used 
for sealing the opening respectively, while the lid 
15 is absent from an opening for moving or for 
sealing another opening, to prevent an invasion of 
foreign gases Into the transfer chamber 11 or into 2s 
the reaction chamber 13 respectively. These shut- 
ter means are of ordinary hinged type door driven 
for opening and ctosing by a driving mechanism - 
(not shown in the figures). 

As above described, the inside of the transfer 30 
chamber 11 is never exposed to the gases from 
the outside and kept clean owing to the k)ad k)Gk 
chamber 12. continuous flow of clean nitrogen gas, 
the Hd 15 and shutter 12f and 13f. TTius. un- 
desirable foreign gases are all washed away while ss 
the wafers are moving through the transfer cham- 
ber. 

Oases drained or exhausted from the reaction 
chamber 13, the transfer chamber 11 and the load 
lock chamber 12 are all collected and processed 4o 
for removing poisonous contents, for example ar- 
senic (the apparatus thereof is not shown in the 
figure) to avoid an environmental hazard. 

While only a single reaction chamber and only 
a single load tock chamber are shown in the above 46 
described embodiment as a representative of each, 
however, plurality of each may be connected to a 
single transfer chamber. Plurality of the k^ad lock 
chambers can reduce waiting time for MOCVD 
processing. Plurality of the reaction chambers can 50 
reduce wafting time for operating toad kjck cham- 
ber. Reduction of tfie waiting time apparentiy re- 
sults in an efficient fabrication by tiie MCX)VD. 

In the abovoKJescribed transfer means, rails 
lO) are used for traversingly locating ttte support- 55 
ing means carrying tfie wafers 37 tt>ereon against a 
selected chamber, such as the reaction chamber 
13. Howev r. in place of the rails 19b of linear 



motion, rotating means which holds ttte supporting 
means and is capable of rotating around a vertical 
axle (not shown in the figure), may be emptoyed 
for selecting a chamber. In tills structure, tiie reac- 
tion chambers and load kx;k chambers are accord- 
ingly located radiately around ihe same axle. Al* 
ttiough only two embodiments of transfer means 
have been disctosed and described, it is apparent 
that other embodiments and modification are possi* 
ble. 

The many features and advantages of tiie in- 
vention are apparent from tfie detailed specification 
and tiius. It Is Intended by the appended claims to 
cover all such features and advantages of the sys- 
tem which fall witiiin the true spirit and scope of 
tiie Invention. Furtiier, since numerous modifica- 
tions and changes will readily occur to tirose skilled 
in tiie art. it is not desired to limit tiie invention to 
tiie exact construction and operation shown and 
described, and accordingly, all suitable modifica- 
tions and equivalents may be resorted to. failing 
wfttiln tiie scope of the Invention. 



Clafms 

1. Apparatus of metaJ organte chemkaJ vapor 
deposition (MOCVD) for growing an epitaxiai layer 
of compound semi-conductor wafer (37), 

characterized in, 

-a supporting means comprising 

-a susceptor (17) for receding ttie wafer (37) on it, 

-a connecting rod (16), one end of which Is con- 
nected to said susceptor (17), and 

-a lid (15) connected to anotiier end of said con- 
necting rod (16); 

•a reaction chamber (13) for effecting said MOCVD 
process tiierein comprising 

-a first gas inlet (13b) for introducing gases for 
MOCVD processing into said reaction chamber - 
(13). and 

-a first gas outlet (13c) for draining said gases; 

-a toad k)ck chamber (12) for loading and un- 
toading ttie wafer (37) Into and from said reaction 
chamber (13), sakJ toad tock chamber (12) com- 
prising 

-a second gas intot (12b) for introducing an inert 
gas into said load tock chamber (12), 
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-a second gas outlet (21) for evacuating said load 
lock chami3er (12), 

-an evacuation pump (22) for evacuating said load 
lock cliamber (12) tlirough said second gas outlet 
<21). 

-a door (12a) leading to the open-air area, through 
said door (12a) the wafer (37) being inputted from 
the open air area into said load lock chamber (12) 
as well as outputted therefrom, said door (12a) 
capable of being vacuum-sealed as well as 
opened, and 

.said load lock chamber being capable of being 
evacuated; 

and 

-a transfer chamber (11) provided between said 
reaction chamber (13) and said load lock chamber 
(12) comprising 

-a third gas inlet (11a) for introducing an inert gas 
into said transfer chamber (11), 

-a third gas outlet (lib) for draining gas therein, 

-a first opening (12d) for connecting said transfer 
chamber (11) to said load lock chamber (12), 
through said first opening (12d) the wafer (37) 
being inputted into said transfer chamber (11) from 
said load lock chamber (12) as well as outputted 
from said transfer chamber (11) to said load lock 
chamber (12). said opening (12d) being capable of 
being opened as well as vacuum-sealed by said lid 
(15) while said load lock chamber (12) is evacuated 
as well as while said door (12d) is open, 

-a scond opening (13d) for connecting said trans- 
fer chamber (11) to said reaction chamber (13), 
through said second opening (13d) the wafer (37) 
being inputted from said transfer chamber (11) into 
said reaction chamber (13) as well as outputted 
from said reaction chamber (13) into said transfer 
chamber (11). said second opening (13d) being 
capable of being opened as well as vacuum-seal- 
ed, and 

-transfer means for transferring said supporting 
means from said load lock chamber (12) into said 
reaction chamber (13) as well as from said reaction 
chamber (13) Into said load lock chamber (12). 

-whereby said transfer chamber (11) is fed and 



filled with an inert gas, such that the invasion of 
foreign gas from the outside into said reaction 
chamber (13) is prevented. 

2. An apparatus according to claim 1. char- 
5 acterized in that said inert gas in said transfer 

chamber (11) is ai ways refreshed by said inert gas 
coming from said third gas inlet (11a) and going 
out through said third gas outlet (lib). 

3. An apparatus according to claim 1 or 2, 
70 characterized in: 

a liner tube (14).one end of which is detachably 
attached to said lid (15). said liner tube (14) being 
capable of being inserted into said load lock cham- 

75 ber (12) as well as said reaction chamber (13). said 
liner tube (14) being transfenred between said load 
lock chamber (12) and said reaction chamber (13) 
by said transfer means together with said support- 
ing means, and said liner tube (14) enclosing said 

20 susceptor (17) and said wafer (37) on it. such that 
the inner surface of said reaction chamber (13) is 
protected from deposition of materials caused by 
said MOCVD reaction. 

4. The apparatus according to any one of 
25 claims 1 to 3, characterized in 

a first shutter means (12f) for sealing said fii^ 
opening (12d) while the susceptor (17) is not In 
said load lock chamber (12). 
30 5. An apparatus according to any one of claims 
1 to 4, Characterized in 

second shutter means (13f) for sealing said second 
opening (13f) while the susceptor (17) is not in said 
3$ reaction chamber (13). 

6. The apparatus according to any one of 
claims 3 to 5. characterized in that said liner tube 
(14) is made of quartz, has an axial length to reach 
an end wall (13*) of said reaction chamber (13) 

40 when said lid (15) seals said second opening (13d) 
of said reaction chamber (13). has an outer diam- 
eter capable of being inserted easily into said reac- 
tion chamber (13). and further, said liner tube (14) 
has a hole (13g) opened in Its side wall an d close 

45 to said gas outlet (I3c) of said reaction chamber - 
(13) when said liner tube (14) is positioned by said 
lid (15) which is then sealing said second opening - 
(13d), and said end wall (13') of the reaction cham- 
ber (13) has said gas inlet (13b) thereon, such that 

50 said fed gas easily flows through inside the iiner 
tube (14). 

7. The apparatus according to claim 6, char- 
acterized in that the inner diameter of the reaction - 
(13) Is only a little larger than the outer diameter of 

55 the liner tube (14). 
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